Abstract. Let C and S be an abelian and serre subcategory respectively. In this paper we define the exact sequence, dimension, projective and injective object respect to S. Finally we prove some results about them.
Introduction
throughout this paper C will be an abelian category. Always S stands for a serre subcategory of C.S is said to be a serre class (or serre subcategory, if it is closed under taking subobjects, quotients and extensions. we define S-exact sequence, S − pd(M),S − ind(M) and S − dim(M). Note that the following subcategories are examples of serre subcategory of the category of R-modules: finite R-modules; coatomic R-modules [2] ;minimax R-modules [1] ; and trivially the zero R-modules.
The main results
We begin this section with the following definition: 
is S-exact if and only if ϕ is
S-monic,ψ is S-epic and ker ψ/Imϕ ∈ S. We call this sequence the short
Definition 2.5. an object P of abelian category C is said S-projective object if whenever there is a S-epic morphism f : M → N, and an arbitrary morphism g : P → N, then there is a lifting h : P → M so that f oh = g. Pictorially we have 
The sequence need not be S-exact at C n and if H n C ∈ S for all n we say the sequence is S-exact.
Definition 2.10. A S-injective resolution of an object
Dually holds for S-projective resolution if I i ,i 0, will be S-projective objects. Some times the above S-injective resolution will be denoted by A ε → I
• ,ε will be the augmentation morphism.
Remark 2.11. Let I 0 be a S-injective object and A ∈ S so A ε → I 0 will be Smonic. In general we can say a neccesary and sufficient condition for an object A from C to have a S-injective resolution is that A ∈ S, on the other hand A is subobject of a S-injective object of C. Similar results hold for S-projective resolution (in that we must require that A ∈ S, so A will be a quotient of a S-projective object.
Definition 2.12. Let F : C → C be a left S-exact functor. Assume that C has sufficiently many S-injective objects. The right S-derived functors R i F : C → C, i 0 are defined as fallows; On objects;
is the corresponding morphism of resolutions. Remark 2.13. Let F is left S-exact functor. The calssical S-derived functors R i F (in our case, the right S-derived functors), one of the most properties of S-derived functors R i F : C → C is that there exists a long S-exact sequence Proof. Let M be S-injective object and
be a S-injective resolution of M. Since M is S-injective object we can say
Remark 2.17. The dually of definition 2.15 and theorem 2.16 hold for Sprojective dimension of M, that we denoted it with S − pdM.
Theorem 2.18. let C be an abelian category with null object 0 and E be S-
is S-exact. Let f = Kerψ, then ψf = 0, and f ψ = 0 so f = Cokerψ ∈ S. If f = Cokerϕ then f ϕ = 0, and we have ϕf = 0,f ∈ Kerϕ so f ∈ S. Now let g ∈ Imψ and f ∈ Hom(K, E) such that ψf = g so we will have f ψ = 0,f ψϕ = gϕ,gϕ = 0,ϕg = 0, so g ∈ Kerϕ. Finally Kerϕ/Imψ ∈ S.
Note that dually of Theorem 2.18 holds for S-projective object P .
Theorem 2.19. If M be S-projective object then Ext
n C (M, N) ∈ S for all n ≥ 1 and every arbitrary object N.
Since M is S-projective we can say P 0 ∼ = M and P i = 0,i 1 and Ext n C (M, N) ∈ S for all n 1. 
Theorem 2.20. M is S-projective object if and only if Ext

Proof. If M be S-projective object then we will have Ext
be S-exact sequence, and the sequence
will be S-exact. Now since I 1 and Ext 1 (M, N 1 ) belong to S, so Hom C (M, −) is S-exact functor and M will be S-projective object.
Theorem 2.21. Let M be an object in abelian category C.S − pdM < n if and only if Ext
Proof. Let S − pdM < n, and
Conversely, we prove S − pdM < n, if n = 0 then Ext 
and we have the S-exact sequences;
By applying the functor Ext(−, C) and theorem 2.18 we will have isomorphisms;
with n > m, and apply the argument in proof of (b) repeatedly. 
Corollary 2.23. Let
Definition 2.25. An object M is said to have finite S-dimension, and we write S −dim M < ∞ for short, if it has a S-resolution of finite length. We set S − dim 0 = −1, and for M = 0 we define the S − dim M of M as follow; For n 0, we say that M has S-dimension at most n, and write S − dim M ≤ n,if and only if M has a S-resolution of length n. If M has no S-resolution of length, then we say that it has infinite S-dimension, and we write S − dim M = ∞ so we have M ∈ S if and only if S − dim M = 0 or M = 0.
Theorem 2.26. If M is S-projective object then M ∈ S.
Proof. Since M is S-projective object then S−pdM = 0 and 0 → P 0 → M → 0 will be S-projective resolution of M, so P 0 ∼ = M, and M ∈ S.
Proof. If M = 0 equality holds and the inequality certainly holds if M has infinite S-projective dimension. Assume that M is non-zero of finite S −pd,say n.
so by theorem 2.26 M i ,i 0 belong to S and it will be S-resolution of length n, so S − dim M < n.
Definition 2.29. Let R is a commutative noetherian ring and p be a prime ideal. As a general reference to homological and commutative algebra we use [3] .S(R) and S(R Ô ) be subcategory of R-modules and R-homomorphisms , R Ô -modules and R Ô -homomorphisms, respectively, such that belongs to serre class. 
Lemma 2.30. Let M ∈ S(R) be a finite R-module then M Ô ∈ S(R Ô
).
